Abstract The effect of an atherogenic diet on inflammatory response and elicited peritoneal macrophage (M/) cholesterol accumulation in relation to aortic lesion formation was assessed in LDL receptor null (LDLr-/-) mice. Mice were fed an atherogenic or control diet for 32 weeks. The atherogenic relative to control diet resulted in significantly higher plasma monocyte chemoattractant protein-1 (MCP-1), tumor necrosis factor alpha (TNFa) and interleukin-6 (IL-6) concentrations, more aortic wall M/ deposition, higher serum non HDL-cholesterol concentrations and total cholesterol to HDL-cholesterol ratios, and greater accumulation of both aortic free and esterified cholesterol. Elicited peritoneal M/ selectively accumulated longer chain unsaturated fatty acids in their membrane, independent of the dietary fatty acid profile. Elicited peritoneal M/ isolated from mice fed the atherogenic relative to control diet had significantly less arachidonic acid levels, accumulated significantly higher esterified cholesterol, had significantly higher mRNA levels and secretion of MCP-1, and mRNA and protein levels of ATP-binding cassette A1. Diet treatment had no significant effect in elicited peritoneal M/ on TNFa and IL-6 mRNA levels and secretion. These data suggest that the atherogenic relative to control diet resulted in higher plasma inflammatory factor concentrations, less favorable lipoprotein profile, higher elicited peritoneal M/ cholesterol accumulation and inflammatory factor secretion, and more aortic wall M/ deposition, which in turn were associated with greater aortic cholesterol accumulation.
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Introduction
Historically, lipoprotein profiles and lipid accumulation in the blood vessel wall have been the major focus of research related to atherogenesis. More recently, a preponderance of evidence from clinical and experimental studies has suggested that inflammation is an important factor [1] . Macrophages (M/) play a critical role in both intracellular cholesterol accumulation and deposition in the arterial wall. Aortic M/s express scavenger receptors that take up modified lipoproteins through membrane-bound M/ scavenger receptor 1 (MSR1) and CD36. Increased expression of MSR1 and CD36 facilitates the uptake of modified lipoproteins [2, 3] . Two M/ membrane proteins involved in cholesterol efflux are ATP-binding cassette A1 (ABCA1) and scavenger receptor B class 1 (SR-B1) [4] . When the M/ cholesterol influx is greater than the efflux, cholesterol homeostasis in M/ is disturbed, and cholesterol accumulation is favored. The resulting M/-derived foam cells produce reactive oxygen species, which in turn modify lipoproteins, and secrete pro-inflammatory factors, which amplify the local inflammatory reaction [1] . Exposure of endothelial cells to inflammatory factors results in the expression of monocyte chemoattractant protein-1 (MCP-1) and its receptor, CC chemokine receptor 2 (CCR2), which direct the migration of monocytes into the intimal wall. Subsequent exposure of the monocytes to M/ colony-stimulating factor causes differentiation to M/. Overexpression of MCP-1 is positively associated with monocyte accumulation in fatty streaks [5] . Major proinflammatory factors include interleukin-6 (IL-6) and tumor necrosis factor alpha (TNFa). They are synthesized by monocytes/M/ and several other types of cells, such as T cells, endothelial cells and adipocytes, and in turn stimulate the synthesis of other inflammatory factors [6, 7] . Dietary fatty acids and cholesterol have been shown to alter the concentrations of these biomarkers of inflammation and the atherogenic process [8] [9] [10] .
We used the LDL receptor null (LDLr-/-) mouse fed diets high in saturated fat and cholesterol (atherogenic diet) or low in those components (control diet) as an animal model to assess the relationship between aortic lesion formation and the inflammatory response. Our hypothesis was that the atherogenic diet would accelerate aortic lipid accumulation due to induction of an atherogenic lipoprotein profile, elevate plasma inflammatory biomarker concentrations, increase cholesterol accumulation in and inflammatory factor secretion from elicited peritoneal M/, and change expression and protein levels of genes associated with these processes.
Experimental Procedures
Animals and Diets
Twenty-two 8-week-old, male LDLr-/-mice (Jackson Laboratory, Bar Harbor, Maine) initially weighing 20.2 ± 2.8 g were placed in individual cages with stainless-steel wire bottoms in a windowless room maintained at 22-24°C, 45% relative humidity and a daily 10/14 light/ dark cycle with the light period from 0600 to 1600 hours. After 1 week of acclimation, mice were weighed and randomly assigned to one of two groups. The mice were fed either a control diet low in butterfat (4% fat, w/w, 9% energy) and cholesterol (0.02%, w/w) or an atherogenic diet high in butterfat (20% fat, w/w, 38% energy) and cholesterol (0.2%, w/w) ad libitum. The atherogenic diet was modified from Harlan Teklad atherogenic diet TD.88137. The composition of the diets is provided in Supplementary Table 1, and the fatty acid profile of the  diets is provided in Supplementary Table 2 . Body weight and food intake were recorded weekly over a 32-week period. In order to ensure adequate quantities of M/ for the proposed work, 5 days prior to killing, mice were given an intraperitoneal injection of 1.0 ml Brewer thioglycollate broth (4.05 g/100 ml) to elicit peritoneal M/ accumulation [11] . Immediately after a 16-18 h fast, the mice were anesthetized with CO 2 and killed by exsanguination. Blood was collected by retro-orbital bleeding to harvest serum at weeks 0, 12 and 32 and by cardiac puncture to harvest plasma at week 32. Heart, aorta and elicited peritoneal M/ were collected and treated as described in the next section. Serum and plasma were obtained by blood centrifugation at 1,1009g at 4°C for 25 min. The animal protocol was approved by the Animal Care and Use Committee of the Jean Mayer USDA Human Nutrition Research Center on Aging, Tufts University, and was in accordance with guidelines provided by the National Institutes of Health Guide for the Care and Use of Laboratory Animals. Data from the mice fed the atherogenic diet were used for comparison purposes to address an unrelated experimental question [12] .
Atherosclerosis Lesion Quantitation
The mouse hearts were perfused in situ for 1 min with diethylpyrocarbonate treated-phosphate-buffered saline (PBS) containing 1.5 lmol/l aprotinin and 0.1 mmol/l phenylmethylsulfonyl fluoride through a cannula inserted into the left ventricle. Eight randomly chosen aortas were dissected from the aortic root to the iliac bifurcation using a stereoscopic zoom microscope. As a measure of atherosclerotic lesion, total cholesterol (TC) and free cholesterol (FC) were quantified (8 aortas/group) as previously described [13, 14] . Esterified cholesterol (EC) was calculated as the difference between the two measures. The residual delipidated aortic tissue was digested in 1N NaOH, and total protein was determined using a bicinchoninic acid (BCA) kit (Pierce Ins., Rockford, IL).
Immunohistochemistry
In each group of mice, three randomly chosen aortic arches, from the left aortic valve to the right subclavian artery branch, were embedded in OCT compound (TissueTek 4583; Sakura Finetek), snap-frozen in liquid nitrogen and stored at -80°C until sectioning. The aortic arches were sectioned at a 5-lm thickness and stained in the pathology facility at New England Medical Center. Rat anti-mouse monocyte/M/ antibody (MCA519G; Serotec, Raleigh, NC) was used to identify monocyte/M/ deposition.
Serum Lipid Profile
Serum TC, HDL-cholesterol (HDL-C) and triglyceride concentrations were measured using an Olympus AU400 analyzer with enzymatic reagents (Olympus America, Melville, NY). Non-HDL-cholesterol (non HDL-C) was calculated as the difference between TC and HDL-C [15] .
Plasma Concentrations of Inflammatory Factors
Plasma TNFa, IL-6 and MCP-1 concentrations were measured using Quantikine Ò ELISA kits (R&D Systems, Minneapolis, MN).
Elicited Peritoneal M/ Culture and Stimulation Immediately after harvesting, elicited peritoneal M/ were cultured in RPMI1640 medium (ATCC, Manassas, VA) containing 2% heat-inactivated fetal bovine serum (Invitrogen, Carlsbad, CA) for 2 h (1 9 10 6 cells per ml). One million cells were stimulated with 1 lg/ml lipopolysaccharide (LPS) for 15 h, and inflammatory factors released into the culture medium were measured. The remaining cells were washed with PBS three times and used for the measurement of cholesterol content, fatty acid profile, mRNA and protein levels of genes involved in inflammation and cholesterol accumulation.
Cholesterol content and fatty acid profile: elicited peritoneal M/ TC, FC and protein concentrations were determined as described above for the aorta. M/ fatty acid profiles were determined by gas chromatography as previously described [16] .
Secretion of inflammatory factors: TNFa, IL-6 and MCP-1 secretion from LPS-stimulated elicited peritoneal M/ were measured using DuoSet Ò ELISA kits (R&D Systems, Minneapolis, MN). Elicited peritoneal M/ attached to the culture plates were digested with 0.5N NaOH, and total protein was determined using BCA kits (Pierce Ins., Rockford, IL).
Western blot and real-time PCR: protein was extracted from elicited peritoneal M/ using RIPA kit (Santa Cruz, Santa Cruz, CA). Western blotting was performed as previously described [15] with the following primary antibodies: SR-B1 (Novus Biologicals, Littleton, CO), ABCA1 (Novus Biologicals, Littleton, CO), CD36 (Cascade Bioscience, Winchester, MA) and b-actin (Sigma, St. Louis, MO). Signals were visualized by chemiluminescence (Amersham Biosciences, Piscataway, NJ) and quantified using a GS-800 calibrated densitometer (Bio-Rad, Hercules, CA).
RNA was extracted from M/ using RNeasy mini kit (Qiagen, Valencia, CA). cDNA was synthesized from RNA using SuperScript TM II reverse transcriptase according to the manufacturer's instruction (Invitrogen, Carlsbad, CA). Primers for peroxisomal proliferator activated receptor (PPAR)b, PPARc, MSR1, CD36, SR-B1, ABCA1, MCP-1, TNFa and b-actin (Table 1) were designed using Primer Express version 2.0 (Applied Biosystems, Foster City, CA). b-actin was used as an endogenous control. Primer amplification efficiency and specificity were verified for each set of primers. cDNA levels of the genes of interest were measured using power SYBR green master mix on real-time PCR 7300 (Applied Biosystems, Foster City, CA). cDNA levels of IL-6 and PPARa were measured using Taqman Ò gene expression assays and Taqman dissociation stage. mRNA fold change was calculated using the 2[-Delta Delta C(T)] method [17] .
Statistical Methods
Prior to statistical testing, data were checked for normality, and appropriate transformations were made when necessary (PROC UNIVARIATE; SAS version 9.1, SAS Institute Inc, Cary, NC). Unpaired Student's t test (PROC TTEST) was performed to compare group means. Differences were considered significant at P \ 0.05. Untransformed data are presented in text, figures and tables as mean ± standard deviation (SD).
Results
Animal Body Weight and Food Intake
With one exception at the 10-week feeding point, there was no significant difference in the body weight between mice fed the two experimental diets during the 32-week feeding period (data not shown). Although the weight of food eaten was higher in the mice fed the control diet, on the basis of energy intake, the two groups were similar.
Aortic Lesion Composition
Shown in Fig. 1a is a representative aorta from each group of mice. Chemical composition of eight aortas per group indicated that mean TC was 5.5-fold (P \ 0.001) higher in mice fed the atherogenic compared to control diet (Fig. 1b) . This was contributed by higher amounts of both FC (4.9-fold, P \ 0.001) and EC (6.4-fold, P \ 0.001).
There was stronger staining for M/ in the cross sections of aortic arch isolated from the atherogenic compared to control diet-fed mice (Fig. 1c) .
Serum Lipid Profile
Although similar at baseline, serum non-HDL-C (P \ 0.001) concentrations and ratios of TC to HDL-C (P \ 0.001) were significantly higher in the atherogenic relative to control diet-fed mice at the 12-week feeding point, and these differences were maintained throughout the study period (Fig. 2) . By the end of the 32-week feeding period, serum HDL-C concentrations declined similarly between the two groups of mice, 35 and 28% in mice fed the control and atherogenic diets, respectively. During that same time period, triglyceride concentrations increased by 94 and 139% in the mice fed the control and atherogenic diets, respectively.
Plasma Concentrations of Inflammatory Factors
At the end of the 32-week feeding period, the mice fed the atherogenic relative to control diet had significantly higher plasma concentrations of all three of the inflammatory factors assessed: MCP-1 (144%, P \ 0.01), TNFa (325%, P \ 0.01) and IL-6 (188%, P \ 0.001) (Fig. 3) .
Elicited Peritoneal M/ Fatty Acid Profiles
The total SFA, monounsaturated fatty acid (MUFA) and polyunsaturated fatty acid (PUFA) profile of the elicited peritoneal M/ was similar between the two diet groups.
With the exception of small differences, the percentage of omega (x)-6 PUFA (P \ 0.01) was significantly lower, whereas that of x-3 PUFA (P \ 0.001) was significantly higher in the elicited peritoneal M/ isolated from the atherogenic relative to control diet-fed mice (Table 2) . Although alpha-linolenic acid (ALA, C18:3x-3) levels were higher than eicosapentaenoic acid (EPA, C20:5x-3) and docosahexaenoic acid (DHA, C22:6x-3) in both diets, DHA plus EPA levels were 18-fold higher than ALA in elicited peritoneal M/ isolated from the two groups of mice. Although linoleic acid (LNA, C18:2x-6) levels were more than 60-fold higher than arachidonic acid (ARA, C20:4x-6) in both diets, ARA levels were 1.8-fold and 1.4-fold higher than LNA in elicited peritoneal M/ isolated from mice fed the control and atherogenic diet, respectively. To examine the potential relationship between aortic and M/ cholesterol accumulation, we measured elicited peritoneal M/ cholesterol content. Elicited peritoneal M/ TC was 34% (P \ 0.01) higher in the atherogenic relative to control diet-fed mice (Fig. 4) . This was accounted for primarily by the EC fraction, which was 104% (P \ 0.01) higher in the atherogenic diet-fed mice.
mRNA and Protein Levels of Genes Involved in Cholesterol Accumulation in Elicited Peritoneal M/
To investigate the mechanism(s) underlying the higher EC content in the elicited peritoneal M/ harvested from the mice fed the atherogenic diet, we measured the protein and mRNA levels of genes involved in cholesterol accumulation. The atherogenic diet resulted in significantly higher ABCA1 mRNA (P \ 0.01) and protein (P \ 0.01) levels, albeit a modest difference, whereas SR-B1 and CD36 mRNA and protein levels were similar between two diet groups (Fig. 5a, c) . There was no significant effect of diet treatment on mRNA levels of MSR1, PPARa, PPARb/d and PPARc.
mRNA Levels and Secretion of Inflammatory Factors in/From Elicited Peritoneal M/
To explore whether plasma concentrations of inflammatory factors were determined by M/ secretion, we measured MCP-1, TNFa and IL-6 mRNA levels and secretion in/ from elicited peritoneal M/. MCP-1 secretion was 51% higher (P \ 0.01) in mice fed the atherogenic relative to control diet (Fig. 5b) . This was accompanied by 1.5-fold higher MCP-1 mRNA levels (P \ 0.05) (Fig. 5c ). There was no significant effect of diet treatment on TNFa and IL-6 mRNA levels in and secretion from elicited peritoneal M/-suggesting these cells were not a major determinant of plasma TNFa and IL-6 concentrations. Prior to the statistical analysis, the following transformations were made: C16:0 (square), C20:1 (inverse), C20:2 (inverse), C20:5x-3 (square root), C22:2 (1/square root), C22:5x-6 (square root), PUFA (inverse), x-6 PUFA (inverse). Unpaired Student's t test (PROC TTEST) was performed to compare two group values. Within a row the difference is expressed as **P \ 0.01, ***P \ 0.001 a Control: low saturated fatty acid and low cholesterol diet b Atherogenic: high saturated fatty acid and high cholesterol diet 
Discussion
In humans, consumption of high SFA and cholesterol diets is positively associated with cardiovascular disease (CVD) risk [18, 19] . The inflammatory process is a major contributor to the development of atherosclerotic plaque [1, 20] . IL-6, MCP-1 and TNFa are important biomarkers of inflammation [6, 21, 22] . Epidemiological studies have shown a positive association between the Western-type diet and plasma MCP-1, IL-6 and TNFa concentrations [23] [24] [25] . The present study is the first to simultaneously assess the effect of an atherogenic diet in the LDLr-/-mouse on atherosclerotic lesion formation, aortic M/ accumulation, plasma inflammatory factor concentrations, cholesterol accumulation and inflammatory factor secretion in/from elicited peritoneal M/ isolated from these mice, and M/ gene expression and protein levels associated with these processes. We demonstrated that diet-induced atherosclerotic lesion formation in LDLr-/-mice was associated with higher inflammatory response. Changes in peritoneal M/ isolated from these mice may, in part, have exacerbated the aortic lesion formation. LNA and ALA were the most abundant x-6 fatty acids, and accounted for more than 84 and 79% of total x-6 and x-3 fatty acids in two diets, respectively. ARA only accounted for 0.2 and 1.4% of total x-6 fatty acids in the control and atherogenic diet, respectively. However, ARA accounted for about 41.5 and 38.7% of total x-6 fatty acids in elicited peritoneal M/ isolated from the control and atherogenic diet-fed mice, respectively. The percentage of LNA was about one third less than that of ARA in elicited peritoneal M/ isolated from two groups of mice. ALA represented about 3% of total x-3 fatty acids in elicited peritoneal M/. EPA and DHA were the most abundant x-3 fatty acids and accounted for more than 56% of total x-3 fatty acids in elicited peritoneal M/. These data suggest that peritoneal M/ selectively accumulated longer chain unsaturated fatty acids in their membrane, independent of the fatty acid profile of the diet. Similar data have been reported by others [26] . Whereas the total SFA, MUFA and PUFA prolife of the elicited peritoneal M/ was similar between the two groups of mice, the x-6 PUFAs were significantly higher, and x-3 PUFAs were significantly lower in elicited peritoneal M/ isolated from the control relative to atherogenic diet-fed mice. ARA accounted for about 38.4 and 28.3% of total PUFA in elicited peritoneal M/ isolated from the control and atherogenic diet-fed mice, respectively. EPA plus DHA accounted for about 5.3 and 15.3% of total PUFA in elicited peritoneal M/ isolated from the control and atherogenic diet-fed mice, respectively. ARA was significantly lower and EPA plus DHA significantly higher in elicited peritoneal M/ isolated from the atherogenic relative to control diet-fed mice.
Further studies are required to detect whether these differences are a result of uptake of cholesterol-rich lipoproteins or specific fatty acid synthesis caused by diets or inflammation.
Overexpression of MCP-1 has been positively related to monocyte accumulation in the arterial vessel wall, a major event leading to the development of atherosclerosis [5, 27] . Studies in humans have shown that elevated serum MCP-1 concentrations are an inflammatory biomarker positively associated with CVD [27] [28] [29] . In MCP-1 and LDL receptor double null mice, lower monocyte deposition and vessel wall lipid accumulation have been observed compared to LDLr-/-mice [30, 31] . LDLr-/-mice fed a Western diet had elevated plasma MCP-1 concentrations, which were associated with more aortic lesion area compared to the mice fed chow diet [32] . In this study, in elicited peritoneal M/, both MCP-1 mRNA levels and secretion were significantly higher in LDLr-/-mice fed the atherogenic diet compared to those fed the control diet. This is consistent with previous reports that a similar atherogenic diet resulted in higher MCP-1 mRNA levels in and protein secretion from adipocytes in mice [32] [33] [34] . Although the atherogenic diet resulted in elevated plasma IL-6 and TNFa concentrations, there was no significant difference in mRNA and secretion of TNFa and IL-6 from elicited peritoneal M/ isolated from two groups of mice. TNFa and IL-6 can be produced by liver, endothelial, adipocytes or T cells [35] [36] [37] . Preliminary work suggested that liver TNFa and IL-6 production was 1.5-fold (P \ 0.05) and 2.0-fold higher (P \ 0.05), respectively, in mice fed the atherogenic relative to control diet despite higher plasma concentrations of these cytokines (unpublished data). These data suggest that elevated plasma IL-6 and TNFa concentrations were mediated, as least in part, by liver cells.
Apolipoprotein E-deficient mice fed a high SFA and cholesterol diet had significantly higher MCP-1 mRNA levels in both liver and aorta compared to mice fed only a high SFA diet [38] . The atherogenic diet might increase the expression of MCP-1 through upregulated Toll-like receptor 4 (TLR4). Stimulation of TLR4 by LPS can induce activation of nuclear factor-kappa B (NF-kB) and expression of cytokines [39] . TLR4 is expressed in murine and human lipid-rich atherosclerotic lesions, and colocalized with M/ both in murine atherosclerotic lesion and human shoulder coronary artery plaque [40] . In vitro studies have shown that oxidized LDL (ox-LDL) can upregulate the expression of TLR4 in human monocytederived M/ [40] . We cannot rule out the possibility that high levels of ox-LDL in the atherogenic diet-fed mice stimulated the expression of TLR4, which increased the binding of LPS, and further upregulated the expression of MCP-1. Due to the limited number of elicited peritoneal M/ obtained from each mouse, we could not test the above hypotheses in this study.
In this study, ARA levels were significantly higher than EPA plus DHA in the elicited peritoneal M/ isolated from two groups of mice. In addition, the percentage of ARA was significantly higher, whereas that of EPA plus DHA were significantly lower, in the elicited peritoneal M/ isolated from the control relative to atherogenic diet-fed mice. Our previous study [41] has shown that ARA significantly lowered MCP-1 mRNA levels and secretion from M/ differentiated from THP-1 monocytes. ARA and EPA had a more pronounced effect than DHA. ARA can be metabolized to 15-deoxy-delta 12,14 -PGJ 2 (15dPGJ 2 ), a natural ligand for PPARc [42] . 15dPGJ 2 has been consistently shown to have anti-inflammatory properties by serving as a potent agonist to activate PPARc [43, 44] . Some studies have shown that activated PPARc could be a promoter-specific repressor of NF-kB target genes that regulate inflammation in M/ [45] . There was not a significant difference in the PPARc expression in the elicited peritoneal M/ isolated from two groups of mice. ARA might lower MCP-1 expression through activating PPARc instead of changing its expression.
The atherogenic diet resulted in more M/ deposition in the aortic wall. In situ, these cells play an important role not only in the inflammatory response, but also in uptake of modified LDL, and accumulation and deposition of cholesterol [46, 47] . Based on the results from previous studies [11, 48, 49] , the expression and production of inflammatory factors is comparable between resident and elicited peritoneal M/. In our study, elicited peritoneal M/ were used to ensure an adequate number of cells were harvested. Elicited peritoneal M/ TC and EC content change was similar to that seen in the aortas of the respective mice. To determine whether the difference in M/ cholesterol content resulting from the two different diets was due to an imbalance of influx or efflux, we assessed mRNA and protein levels of two genes involved in cholesterol efflux, SR-B1 and ABCA1, and two genes involved in cholesterol influx, MSR1 (only mRNA levels) and CD36. There was no significant difference in protein levels of CD36 and SR-B1 in elicited peritoneal macrophages isolated from the two groups of mice. An antibody to detect protein levels of MSR1 was not available. The atherogenic diet resulted in higher mRNA and protein levels of ABCA1 in this study, but not the other factors assessed. These data are consistent with other studies showing that M/ ABCA1 expression is upregulated in atherosclerotic lesions, as a compensatory mechanism in response to cholesterol enrichment [50, 51] . ABCA1 is a direct transcriptional target of liver-X-receptors (LXR) [52] [53] [54] . LXR is activated by cholesterol metabolites. We speculate that higher circulating lipoprotein concentrations, especially apolipoprotein B-containing lipoproteins, would favor increased M/ cholesterol content, which in turn would alter cellular cholesterol homeostasis and trigger an upregulation of ABCA1 expression. The atherogenic diet may have activated LXR through increasing M/ production of LXR ligands, such as 22(R)-hydroxycholesterol and 27-hydroxycholesterol. Ligand activated-LXR can upregulate ABCA1 gene expression and enhance ABCA1-mediated cholesterol efflux from elicited peritoneal M/ isolated from the atherogenic diet-fed mice. In addition to the cholesterol enrichment-induced regulation, it has been reported that SFA increase and PUFA decrease ABCA1 expression at both transcription and post-translation levels [55, 56] . However, there was no significant difference in SFA and PUFA composition in elicited peritoneal M/ isolated from two groups of mice. The higher levels of TC and EC in the peritoneal M/ may have resulted from higher circulation oxLDL concentrations, upregluation of genes associated with cholesterol influx or/and downregulation of genes associated with cholesterol efflux, which were not determined due to limited numbers of M/ harvested from each mouse.
In summary, these data suggest that LDLr-/-mice fed a diet high in SFA and cholesterol, relative to the control diet, had higher plasma inflammatory factor concentrations, less favorable lipoprotein profiles, higher elicited peritoneal M/ cholesterol accumulation and inflammatory factor secretion, and more M/ deposition in the aortic wall, which in turn were associated with greater aortic cholesterol accumulation.
